Sodium nitroprusside stimulates L-DOPA release from striatal tissue through nitric oxide and cGMP.
The effects of the nitric oxide (NO) donor, sodium nitroprusside, on L-DOPA and dopamine release from striatal tissue were evaluated using a static incubation system in which the striatal tissue released between three and six times more L-DOPA than DA, although the DA content was four times higher than that of L-DOPA. Sodium nitroprusside stimulated L-DOPA release in a time- and concentration-dependent (25, 50 and 100 microM) manner. This effect was not due to an increase in L-DOPA synthesis because sodium nitroprusside did not modify the tyrosine hydroxylase activity of striatal tissue. DA release was also stimulated by sodium nitroprusside but it required a higher concentration (500 microM) and longer incubation (60 min). Neither basal nor sodium nitroprusside-stimulated L-DOPA release was influenced by Ca(2+) deprivation (EGTA 5 mM) and/or the presence of nitrendipine (1 microM), a blocker Ca(2+) channel, in the incubation medium. However, cGMP (1 mM) increased L-DOPA release, and the soluble guanylate cyclase inhibitor, 1H-[1,2,4]oxadiazolo[4,3-alpha]quinoxalin-1-one (ODQ) (5 microM), partially blunted the stimulatory effect of sodium nitroprusside 100 microM. In addition, the presence of certain scavengers of free radicals, such as uric acid (300 microM) or melatonin (300 microM) but not of superoxide dismutase (1000 UI/ml) or salicylic acid (300 microM), completely blocked sodium nitroprusside (100 microM)-induced L-DOPA release. These results show that NO stimulates L-DOPA release from striatal tissue by an apparently Ca(2+)-independent mechanism, mediated by cGMP but also by peroxynitrite.